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1 

te* t wks (e^ g & $ n fc 7 y — aswKtt s * imfe 
■ «r^L«JiLr4«^a»a***Ji«-e*)9, tuts 
^ y - saw* « ^ ±s * fc « Tffi tHKttJi tmm $ 

[ft** 2 ] flfrffcR|2#! b° ^ib* Sttfc e° VJh*SHB 

ttJi t mitR § * $ n fc ^ y —sum* e «r#«tt 
^ y -«HJH4Ji^»b»«ttjfe-&L-ctt7 y -&m&m 

[R**3 ] SfrEtt«tS*#, b c c F e «r£j*#£ 
1-5feS*B£ T i , Z r , Hf, V, Nb, Ta , WO 

at 1 1- -5 it * 4 1 * fc «: 2 e «o»«ffigta m&mm» 
[it** 4 ] mtsMammtK b c c f e ^j&^t 

fitBt, Ot, Ti N Zr. Hf. V, Nb, Ta, 
W, *JjSS*^ 5 *)0 1 iXtt 2 lK±<^S*^e)4 
4 7uJ?f M £ ft&tofr h * « # A JMM> biS^tSrft 

* t -r 5 n* * i * fctt 2 Ettoraaagetab m^mm* 

[ft** 5] ffiGSSBti^, Cr-Al^, 
C r-Ga^4, C r-I n N i O^ll^t 

[§t** 6 ] AtrCtt«ijUi<o«$^i 00-300 

a, -7 y—&m&m<om£&8 0-9 0 a, ihiek&jb 

ttSt^y — 5S«ffiB^-&W-«B^2 0 0-4 0 0Ai 

*n-c*« t zm^t-rz it** 1 *fcf± 2E*o« 

[0001] 

Sftflf^if] *«9§M:, »«^5>F\ ftg 

[0 0 0 2] 

fcAMR (Anisotropic Magn et or es i stance) K 
t. fei»m^c7)^t 0 ^^gLm*^V^cGMR (Gi 
ant Magnetoresistance : B^^^ffifet^b^:) ^ J/ K t 
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2 

^»w^as««a^*fc^^tf^^^ (spin 

-Valve) — y K*S*H4*flPK5 1 5 9 5 1 3 -g*93«B*(;: 
[0 0 0 3] EI4M:t£#*q &ft-Cl*5* t°^s<;\s7m& 

1 fcHMKtt+MJB 2 <h t'v ihftftttttJI 3 iS3S^14S 
±5tCo-P t*^&45B5l5, 5SrRW\ ^ 

ifftl^C tK4 4o H4^)Z*rpl^R«IHr 

[0 0 0 4] I2 4lw*i^5g-T?fc5i:* SfiKttJl 
t 0 >-ih^^^tt® 3^a{k^f^^l§l4 4 3 OZ^^], MP 

^y— »«ttJii<^«{t*iPii:ii:x-t-**ifli^<>f 
■er-c*3<iem*s*>s, wrE^Hf^T^PPiDOHtttt^ 

y -3fi«ttJB l jj^WE^Mt^ c t CioTt 

ftiriRittSE-ffcLrttftbi*, 7JJi-a*«1tJll^*iPj^ 
t°^ih^^^ttii3<^Wt:^r^^Lr 9 o ± 9° co SB 

±ybmmm<D^T7 s 7 y -m&*&m r 7 

[00 0 5] 

[JSW^fttiJttSlia] |4^t^t'y^> 
^«Jt^*5V>TT, fe^m^JiS, 5i:J;otS/Mr 



t 



3 

[0006] *CT-*lS*M#e>»iftJw, isic^ti; 

i» ttJi 3 1 r 5* fi&teJi 4 />* h * z> mm * s & -t *> mm a * 

btttf i5^N i -F efc£*»&4S«Hffl4JB8«:R 
it. »»»tt*8 0±tcRiS»ttJ19i:«ffiJll 0Sr« 

[0 0 0 7] L*»U4**&, H5lc5rnWi«a«:»Jt 

*3*«tts 3 tsssa^s 4 *mm Lfc**c , s 

[0 0 0 8] *«WJiS(lE*«^«*T4Sn^:fc<^ 

£ t§p-r 5 n t It B tfy t -t Zo 

[00 09] 

y-»»t«wjiffi*fcttTffi«-ft«ttJi^0iJis^ 
y -ssssttg t# l ttg7 y -3S«tt^co 

*»W»C*5^T, BfJEttflSte/B^ b c c F e £3£j5g# 



(3) #fM¥ 10-284769 

4 

ir-f-SJIsSSStT i.Zr,Hf.V, Nb,Ta,W 

[0010] *»W*St»w*5V^T, ttlBft»ttJi^, b 
c c F e £ t "J"* AftS 3 0 nm^T^ 

A*fc*±#*1-*JI£Atei:* Ot, TU Zr, Hf, 
V, Nb, T a , W, %i±m5tm<Do1b<D 1 SXtt: 2 « 

^6451 ^^^m^-r^o MERMHBteJl^ Cr- 
Cr-Gal^l C r - I n Ni 

(Z)iS$^l 00-3 00A, 7!/-8«ltti«)»Stf8 

0 ~ 9 0 A , miERSSatt JB t7!J -5*«i4Jlo-&ffl- Jf 
m&2 0 0 - 4 OOAt^tlti^It^fft LV\ 

[0011] 

3 1±Kl, trvih«>3»«ttli 3 2 &#HB1£J|3 3 t7 y 

i*3 5^«$n, , ^ y — ?s«ttJB 3 4 opf8ssBfli'j 

tc, F9y ^«TW^ffiat-«IBBIS«:*BS^>IIBfcfc»t-C 
■flfJiff 3 5 S:-tOW«^b»5tP«««3 6, 3 6^Ktt 
bixTV^So ««J1 3 6, 3 6 £ 7 y — MHKte/i 

3 4 tSr«o"C«8SttJf 3 7^8(Ji$n, ftltti 3 7 
±tc^at*^3 7S:ioTSiSHW$l3 8^«S$tlT 

30 v>5o 4*5> z<nMm<Dffiig\z}s\,^xn, tr^ihfefflsa 

att^ 3 1 £ If ^it»tt«i*Ji 3 2 33^7 
y-3S^tt^3 4£#:^tt^3 7iK»8tti3 8£tc 

1 o r * tr y/^ys^e^jg^I^i^T. ^ 

[0012] fltJfEt 0 V±^ffl3S^tt^ 3 1 14, ^rO±tc 
ftUB $ 3S»ttS 3 2 <o (SHB* Srif* $ ^r, Wbo Ko 

40 «^W:i:^L<, 1 o^IWJ i LTte, a 

-Fe«0» /l^M^Wo C(0a-Fe»0»^b^5t° 
<^^~yv^ift<, ^n^yWIi,^ m 

t^o 4*5, a-F eiO.^flfe^P t -M n , I r-M 
n, F e-Mn, N i 0*fcttffit5r M 
12^®i4^ 3 2, 3 4t4. V^i*nt»«ttffojHJt^b 
4**«, AfW9W4Ni-Fe^, Co-Fe^ N N 
50 i-Co^> Co, Ni-Fe-Co^M4f^5>4 



1 



5 

Ni.-Fe^ft|H, fc5V^CoitNi-Fe^ 

/■o«*«iS^b*fifc-r«c t fc-e#s 0 4*5, com 

[0013] #HSttJi 3 3 SrS&JBttJi 32,3 

So wCOj: 5 3 2 4rC o frhmtfu 

Ltzm^n. %m&m s 4<D$?w&m 3 3M &mfe<om. 

*HcE»JLTR#4< it, SSKttJi 3 4 <z> ^HBttJI 3 
fi*^5 toll tft* K C o i ft^f < ft 5 j; 5 4»*$J 

[0014] fltrfS^HKttJi 3311, C u , C r , A u , 
Agftiftft*SJiS*«i4*^?>ft9, 2 0-4 OA 

2 0Actt)»V^, Slttl3 2i»ttf3 4^r B 1 

-e««tWte-&^sjfi^ 43 0 Sfc, ^«tt«3 3 

Stti3 3 £3hb&ji3 2, 3 4oip.a5-e»a*ixse 

[0 0 15] mmmmSS 7 11, MitfEJiTlwRit 

**»tt*ft<^JBI^6«I^Sit, *f^L<iiif:$ l o o 
^itfct, itffijtco^tft bOS:J8i^5£ ijWtJSL 

[0016] ffl^^ij 1 

a^tttFe.MiO«t/f$n, M[2*±2S7cfSf 
(MI^SCO 3 AJSKJR-t-5 S c , Y, fc6VM*La, C 
e, Pr, Nd, Pm, Sm, Eu, Gd, Td, D 
y, Ho, Er, Tm, Yb, L u ft g<D9 

k) tf>5v>4< <tb— aw5E**fctt-tne>^jB^« 

«r*-U li^ita, b, eft, ff4L<ttf?%^ 5 
0^a^70, 5^b^30, 10^c^30, a + b 

+ c = l o o 45 ^ £ fcWt ii"*** 

ttdASrarffl-rsrt^-eta, 4*5. -coit^co®:^ 

ttMibtf, 3fet**W#b^«FBB¥0 6 -3167 
4 8-S-W*B»'r?§|*Lfc*P< itSgti t"C4 0 0-1 0 
0 0 n Q • cm^<Oi*ifcfiftSrSrt-o-e*K*WOBW 

[0017] m^^j 2 
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MStltF e* M' .Of-e^^tl, M' 11, T i , 
Zr, Hf, V, Nb, Ta, W<0»*>6 W*h,fc^4 

d, e, f ttffSKIHRW, 45^d^70, 5 
^ e ^ 3 0 , 1 0 ^ f ^ 4 0 , d + e + f = 1004^ 

t*3BW# b^WB^O 6-316748 ^»ft^ 
^Lfc£o< JfcffifcrCi: LT, 400-2. 0X10 £ M Q- 

[ooi8] matm 3 

#l$c5£i It, Ti 00 -t - <-i -X. -M^ -Zc -Qd -e 
TliFetCo(OVW^I«*, XteS i 
fcAiOV^fil^XttW*, M' ttTi, Zr,Hf, 
V, Nb, Ta, Mo, W0>^JR5c*l¥^ b»in** 
4< i: b 1 a<07c*, Z«Ci:N^i^i*n^XJi^, 

QI1C r. Re, Ru, Rh, Ni, Pd, Pt, Au 

^AJH5E*#^baiin**4< £ b im<D7tm&m£> 

%) S:iJEt5it35^$U\ 0^a^2 5, l^b 
^7, O.SSc^lO, 0^d^l0 o wCO0iJ(D|E^; 

[0019] m^j4 

ll^^i LT, Ti - . - i ■ » - « - * — S i , - A 1 1 - Mt - 
Z«-Qi, {0L, TliF e kC o C0V ^tl^Xfl^, 
MI1T i, Zr, Hf, V, Nb, Ta, Mo, W(D^ 

m^mm- b«tf^s^>4 < t b 1 «^tc*, z hc <t 

30 NOV>fti^^lW*, QHCr, Re, Ru, Rh, 

Ni, Pd, pt, Auo^jn5c*i¥^p>atfn5^4 

%) SrSSSfSCt^ff* IV\ 8^e^l5, 0.5 
^f^lO, l^b^7, 0.5^c^l0, 0 ^ d ^ 

10, w(7)M^-e*S4bll lTS:jBx.«*l^tt 
[0020] ffjfSS SfifflEttJi 3 8 n , tr^ihftffl 

3^tt®3 1 fctt»4*K»«tt*, Cr-A 
40 u PtMn, NiO^?)45Ci:^ffSU^ * 
"ebiSitffifetOC r-A 1 *«*t<?*LV\ 

[0021] stjfEo«5tt*5v>Ttt, 7 si -5&m&m 3 
3 4k$m&m3 7&mmmg&£itz>z t^-e^, - 

# 5o Mir , *fcfifrl4JI 3 7 ±\C5i%m&m 3 8 SrStt * 
r. <h -e, 3 7 ^^SEfttS C £ ^T-# Zkk 

bir, ¥«K^bLfcft«tt«3 7K±97 3Sl«ttJi 

50 «>5SHttt£Ji 3 2 0^ffi^#$itfct: 0 >'ii:^ffl3^ttS 



7 

Jt * t xm l ^il:IE4 b Xfa \zmit<D fa # 

:7y-§£figfflf 3 4 

tt!3 2<nm\k<nfa%&tt$bj5fa\z.fa\-fZ> :tt«t 

[0 0 2 2] SI 1 K^l^gK^T^m^l*, 

»sn, — »«ttji3 4«)flwt«>*ipi^ 

S3 2 <k 3 4 oMfcfiHHtfj^a5£i:, rftfcjBBLTE 

5tt*8WJM*fMl , t-*i:, 7j-8«ffl|34©»ft 
*#IRT.lcftft«US4i:, C^Jget^bSrJffl^i- 

[0 0 2 3] Sfc, Ell fc*-t1B5g»^i3V^-C. IfVlt* 
ffi3S«tS«3 1 *a-F e,0»^*^tSi:, a ~ F e 

[0 0 2 4] fcK, HlK*-t-«3t^»«l»«ia*** 

[0 0 2 5] El l fc*-t-Wfffi*Jfto«fti«SiSSb*#IBa 

SrSag-f-SICI** Ar^£E3mTorreJLT*if^«JE# 

'<yf\Z£ *) SSiCa-Fe. O. t>* bt£Z> fcT Vlhfcffl 
3MM4S3 l «r«/SU ^jh»ffl»«ttJB 3 1 ± 
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K v *»ttJi3 3Sr*//"C2«03i«ttJB 3 2, 3 4^ 

^6B#«r8fc*U-Cf«i<*3 «)l*3 5S:«fi)t 

Lfc4&tf«I*3 5 0P5«Sr*tr i5i:tflW3 6, 

3 6«l> Iliaift 3 SCCLbffiirHSJf 3 6<0±. 

mzrnoz o^mmm* 1 tmjsm&m 3 b 

4 0 ::tRS«fti3 8 fc«lt5»*ii:«*ia# 

10 [00 2 6 ] 1 oftffiStt*iRHr«#«:SMHlL 

ts:i-e fvitfegaastt Ji 3 2 <ouvc<d fa § tr^jh 

tf>-T6 Q K±^*&3B»wJ:o-Cbrvjt«6a§lja;ttJi3 2<Z)« 

ft<^fRi#i: ^y— 5S«ttJi 3 4<oawb^ip]t^9 o - a: 

[0027] r^t^lft 3 5 t?Mi$rt'Z>ia&<n-7* v 
V y^77 >f -7u-tx\zis\,*X* sMMtf* 4:4*1 L c a> 

»«kw * v ^ y v ^wfk TMWWAt 5 r. t 

mttii 3 4 <o±K^/&i-£ 37i SSSmti^ 3 

8^7!i- 3 4 \z T x Sr $3 4 ^ T% 
7 !l -MBBttl 3 4 WfllttJBfcRIt SWIitii 3 6<*> 

[0 0 2 8 ] &KEI 2 tt, *3SWK«58SSl1g«LSb*^ 
«fflSo»2<D®«84'*-rbOT*, CO**0«ftfittab 

31i t:° VUii53Sffittji 32<h #«I4J1 33i 

^y-^tt^3 4^^^tJi3 7 , k&&mtM3 

8* fc^b«fifcL. WJi# 4 0 (OHflKc:* $ 5 J; 5 K« 

1136, 3 6 *KJt^:*5i"e*>5o 
[0 0 2 9 ] »CKEI 3 tt x **B^K«5««ffi»iS!l*# 

JBfflto^3 (^?KffiS:*i-b^"e. ^w»«w»*«eiSli 
40 *#S^T: ®:^14S 3 7 <bS?fiattg 3 8 t 

i?lC7y -3&$*feg 3 4 i#«i4JB 3 3 <b t:°>ihi6^ 
3 2 *fcr>Jt»JS3*»ttJf3 1 ^aiLTSi 
<*4 1 £ffi/£U ^«ttl 3 7±KSWDK«*4 l<on 

[0 0 3 0 ] CH"b0^f tlO#igK*5l^-Cb ^ y — 5S 
W 3 4 trifcafil 3 7 ^g&EfcttJf 3 8 LT 

50 3 7«wR3a«tf4J!3 8*«*ieaL-cv^5^-ettattJB 



(6) 



3 7&mm\zik'tzzi:&-i?z. *m<on&}i:9c<Difm * 

[0 0 3 1 ] ai*3. H2ic:*i-«5S-Cfc5 1 , HlK* 

1 1 1° >lh*3»BM4Ji 3 2 £ #Btt£« 33^7^ — SMffi 
1413 4tm%&m3 7' i:R5S»tta3 8' 

m^Jf 3 6 3 7 kK&mtem 3 

[0 0 3 2] 

HBW*>3b*] Eil±RWtfcJ:5K**W»±, :?y-$S 

tt^^¥«E>ft:i-5^ t tic Kftttt£««>&tt«H«JI 
Sr^tT^ y -»«tt*»c«E/<-f T^SrHMlD-rsni^ 20 
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»*E«jSE £M» <b tfXfc/hfc «»^i|»«JS:* t T Street: 

[0 1 ] **Wfc«*««»StSb*#»ll!I^JR 1 <w& 
BEL 

[@2] **w»-«*««i«K:J**#Ji*^W 2 <D7£ 
ffi£^1-»rffi0o 

[B4 ] tt*^»*iStt«b*S!-fc^*o* 1 (om*^ 

[05] «g* OBmffita a^Mir ^f<D^2(7)M^ 
El 

3 1 



3 2 
3 3 
3 4 
3 5 

3 6 

3 7,37 



v y -mm. 

, 4 7 Ifcattif 

3 8, 3 8 \ 48 K3£$H4/f 



[01 ] 
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34 31 



[0 3] 



31 32 /33 34 
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